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S3?;iiM 7\m-^%\m Aisa^ jj^es sss mm^m sbxiimshesai sauHg^^f ife^7i 
51 ^HimsstDi, ^Et^ Ai^ ss^E^ «sa iisah ^ii2#e itmraAi ElSll, siiiCzri^S 

SW #, Zr2J *f°ifG| Ar7| fl|2s£J &>Sg91l bjiSSIOl Sjg sQ|ej t-Hlf. 
S.6 



UHflIM ?|s§x|(Hi AlgEIS aH«IS$l|E(ink jet heod)OII aOIQ. 

$120! 7^. 733^^ EO| 0|O(HIAi ^E| a2SH2 SiQ. 0! SHIM :7im§x|(HI^ ^OHUAIOfl £j5K3t 

s{32^5js s2!HHSAi3i^ 2. STSiJ^ah ssTMii 2jtf 'Simm oist^ a oia ^% 

g.^2!:iA1g A^gt.^ SS, aaS^^S &^'^21 3 aBHHg 

=?■ %m ^dloKfl, a 2f^4'S gfSitAf^l StJ-Ei 2=5hOI g:^EI01AI ^SEIOI SIQ. 0121- qig 
CHI 'mKL ^^±7\7\ g§t.^ gTS^AH d^AlgOU [[fErsiisfl ^'2?1^^^S 

LH2I aai gf^'EHHI [[|£F aHUHg^S^EI SasHSj^ UHgAiaCK SXH lEISJ 93X11^ 7|§&x|7h 
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3EiU, 01 grSifcXhSJ gfSej-s pbo, ZrCUS TiO,£| gl^l A|0|M§4^^e SS^'hStJ- Ql, ibStJ-IHI 

[[^E^ g-gol sHgEioi sts DhRcni, grs^^i wiacH 20AmOle^s gfjii ^sufs 501 ^yt^2^ 
a. 01 uji^oii, mmm y^mm^ aoi sytm, Sf2:i:7:n ^*!tFSh^ 5101 sy^raa 

01 UlSOiL «HgO|i §S1 7:iy ?)35||E1 OI»|BhA| * SSiCK 

f SSS 5,^21 ^W>\ ifOWE ?1D& ?>= y^efXHgg TH^'^hOl, °r 



a. 

mU e^e^Shehog^ BtEillJIEKHIAI fig A^gEII! 2i= DIAII^hgi SfoT 

¥2K Pb, Ti S Zrg q^Hlt.^ oi gj-gefoj ?f^01l 2^ 5*mK)l Eista, 

HHM^e^EI Sai HH§A|3IS SJ3«lMs||ESAi, 

4^:71 erse,^0| Sr E^ Bag 5ti€|-S aSM ^iS'fOie qi^M qly|t^ 01 Jiil1#l)1l SSfES ^ 

g=i Pb, Ti g Zrg q^Ult.^ fflSM i^3h0|E :?52J S||2#g 5*»«H! Silg^g^S *fcK 

0|£h 101 
i;>E^ § 





Of 

sag HH§A|?I= S31E&IIESA1 " - 

9 Pb, Ti S! ZrM 5:^^ ffl^M :^i?^0|M 7i£J ?ill2s §S itmUl SiSs §SI2S t^Q. 
0l£Lg-0l, Sr E^ Bag «^St.^ fflSM :?ig Xlt" llsif SHIsOII g§fE^ X«2# § 

§ ±!:t^5^o^ ^sthoii ceek zrg itftfe Jii2#g ^.'^oioi, Etj- gfjfl n ^loj ?)L^g^ grs§4:i 

_ _^s^s^E•l a 

3S HHSAI?!^ SaHjESIIESAI, - - 

^i^:?! ?T2eioi 2,^71 fflSM qi^g E*f ais asjE^ ^^=1 sn^ai- si2#fi stfSFOi 
Ai Eiaa, 4^:?! »iis°j zr°j t^sifoi 4^71 Zr2i t^s^oii diiisioj sji 2ii ifis tfa. 

SIS^ ^?L.°^i gfS^^g Ale SSfES J;|1g2^ 7;fl2g§ sa^W ^StHHI [EFEK lx% b|i2Sj 

g.^01 ±i^H£^ X||2eS S,'10|D1 Etf gfTII a $1011 3 °^2g4:g 5fEa 2{CK OKHrHehAL 





l^:?! SrSS^Ol uieM rii?hO|E qi^g Et^ A|S SSfE^ SSS! Zrg ?,^i2 5173 Sf= 

^ gfioia ^ fli2«g §sw <^ aa. 

E, g g-SOIl 7ill22h fll32| ?|37(||M*1IE(HIA|^ H|1#g gOISW E*^ ?im01, 
a-:?! J01#O| Lag 5*^S^3 2{gO| blHf5|§0. 

Eth, g ^^SOli £^t^ JII1~HI3gja«IM5||E(HIA|^ 4^71 £^2e^2J °fSg4=g 37)1 9|5h01, 
III2S0J aOiAl Zr/ridPh, 30/70014^ 70/300IShS «§i!0| b|-&S!S|.Q. 

oloii cusfAi. sr2s,^s xflgsj iiS2i srsg4^g £2hs!£e oimw aa. 
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01 bH,^2!§fDl, 01011 im» &y\ ^Af^ DIAIIShTII 4= 

2. g l^SWI ^^t^ fll1~fll3£| aHXHMSIIEOII ?iO\M, &y\ gf^eroi U.rOI&^ 3^'l»0|&^°| ^ws. 

Eloi sieoi bi-gsiem, DIM imM '^'^^m nmtm yisv ^ a^ah gAimi. s^tt s 
HIS ^^Eioi 2!M0i uufsisns oloil ^[^E^A^ «i2#i tism^ ^ 2i®oi, 4^7i ars^f sx-oeAi 

SE, S SrSOil Btl W~M3Si SaX-flM*IIEOI SiOIAI, ^71 aSSSJ^^F aSSg 7bllt^0fl [&Eh 4^ 
71 SfSSg^M gO|S^7il 2*!SmAll 4i ?IQ. 01 3?, 2^501 Hi, Cr. Al S mi 

m, Si, sii*mm us?* S7iss& ss-^s^ei ^iqisi ^oje s^LfEJ xnesijoi unr^jsha. 
Si, m ^^siHi 5^*^ flii~?;fl3°i s3?aiM5iE(Hi sioiAi^ ^.^sae^ofl aoiAi, 4^71 ^^A^ol(Hl a 
grssioii 2151^01 kms. mo. om ^oi zjw°i gf?5ej-og gtsasi aifis aess Ahg 

£E, E ^'SOil flIOt «13°| aHIIIMsllEOfl 9iOiM^ ^71 gfSSfei B|2sOI Nb S Sr# 

£E*e, s "►soil E^ee j;fli~B|3°J 93X11 M^JiEtHI SiOiAl^ &^7| ZrSE7h ^)J||&>«rCHI 3^5J^ 

s 7S5I-0IE 

E, B E'StHI SF*]- »|1~I1I3£J SBXHMSflEOll SIOIAI^ er2!S{-°| gf^OU S^SOI Pt E^ 

AuS S^BOI S!gO| UFgsiSKIK OlOil m[M. (HmZW ^^B OlgSKfl gTS^M 0|A^|7^^S^£ S^Dil, 
^^i|e»(HI °|ofOj 3^011 ^^^1 ^Xl STEs *f 4= o,q^ 

E, H SSOB my »I1~«32| gl33illES||E01l SIOIAI^ ^71 gfll^^h 01E1 7H2| 93HH^7£f 2,^ S3 

HHS^iHi cHgeKn fi*ia oiei jhsj safe's srn aoi. erss^si °'=oii ^xia s^goiiAi 
BjoiE ?3=m gr^^e DisshE^ gEisra gjtitjoil [[^E^, ?mum vi\mty s/sag 

^'ES SSi! i!3»IM§||EM M^^' 4= SD. 01 S?, ass^g fe^7| SS^'M CHgShE^ gS| 

7\ HgES S3fllM5flEg XH^f^"^ 4^ SID. 012} &0L Sra^i-g 2^ [HggfES g£| 

5K31 ^^Sh^ °fq^2| ^aQ SfTfl efO| bUtSj^HIK E, S!-2S|g gej 

51-0) 'SSSh^ 3^, ^71 ^El£! a-3ej-°| AfOICHI, ^^71 £f2ef°j d^s SSBSCT S-gOl 4= 
731 SSShOlE 0|(HI [&EfA|, §I1E2J ijSISl S^' 4 2iQ. 

E, S ^^(Hl £!-SJ !«1~»I3£| a3JiflE*IIE0|| SiOlAI, g^SSg^^ 3 ^^71 aq^'^J 

&gs xma, Ett e^^iw^h 3a»oisj2| ^^xisg i^mm stmhE^ shoiE ^3, oiwi uy 
EfAi stJAiofl &asg^(Hi asol 7horaag S!oi, ja^Ajej ^mg si^oi, Et^ 

4^71 Sraa^^^ 3 ^h^i ofa^-ei ^a¥£^ A^lE^e{, ES ^^T^ISS ehsFM JHXUShOl g 

tj-Eioi sisoi uFg-^'era, oioii [UEhAi gif¥g gfsag^Mi^Ei saij- 4^ st^Hs. sra 
as^e sfgsi-oi asAia 4 sia. 

E, S I'-gOil Sf*^ a37illM5liE°| Xll^g^gS S3HHM7£f SSUHS^Oil g^£l2, Etf g^Ofl 
7H7¥7hS«a S-q^e ^Ult-f S«IV2h 6^71 7H7¥M 7hSe^E^ gXIS aSSg^ ^g :?bltJ S 

7IS¥|(HI Pb S! Tie StlSf^ IHSS i^WIM qi£Eg 7tl|«H XII 1#g SSSh3, Xfl1s?i|(HI Zrlh Pb SI 

Ti %m ittfti uisM :i:?H3iM qiig ^my «i2#g §gsh?ii Eloi, m^i& mmm 'sm 

Jai2S§]lf Si^^CHI 7l5g ?ai3S§ eg 5*f5F3, 

4^71 XOISgOil SiOIAI, 6^71 ai1#g Zrg SfSSWI &E^ E^ ^:>\ SI2#(HI bliaShOl Zr2j ?*0| SJOJ 

XI Es 'sstj^g ^g^s t.mK 

B i^&gcHi °ishoi, Zrg bliiisj SOI *^SEI01 a2sg grsoira Etf sr?ii 3 $ioi ?iq& gr 

Sg4=g ?;:^E^ 4= oiQ 010,1 [i^j;^!^ g mgo, :g|2g^^ao^ S\tm. iSi«0|3 SSFe! 9 
aiSsllEg Xlli^^ 4^ SiQ. 

S ^'SWI XII5g>^gOi|A|^ 4^71 m% S! 4^71 S12#l §§E7h #3 Et^ ^gsPI ^t|§h01 
^ullE1(spatter)g E= CVDgOfl 2|5h01 ^SSF^ 201 bH^^lsm. 

B ^^SOil 5htf SI^&aoyAl^ 7|S«SA| MgO^ISg At#tHHI [QEh. S! SI2Sg 

^ acK E. 01 asssofl awAi 4^71 piss eiifg A^st^ sJs^ol 

S ^^SOii £.^t^ aii&gOilAI= 4^71 7l£fHMA1 4'E|=7I5 E^ SEI7l5g AlgW 4^E S!°D1, OlOil 

[Ki Mg07isg A^m5^= g^oii biiasKN S7^g xiii^^ 4^ siD. oi 4^71 «i3s§oii aoiAi 4^71 

7l5g Si+711 §2! E= ^tyt!t%iS g2!jg AlgSra X1!7i^^ 4= °!D. 



19-3 



^2000-0016488 



£ a ^^sQii ail4'AISEH2| 93X11 e«E°| UEhti! AWEOICB, E 18^ E A-A' 

E 2^ WIISAISEH^ SBX-tlE^IEOil 2iO|A|H| SSag^g mm^^ EAItr^M eSE. 

E 3g Xin^AISEH^ 9H7;ilMallE(HI SiO|A|£J gf2Sf(5)M SMUSKS EAIth £^^E. 

E 4^ HII^AISEHSJ a3»|e§||coj fl|iahgjQ|| o,q,;^^^ Mg07l5(10)fe^(HI STSSg^M SSm^M tU 

2) Ej-SE. 

E BA^ flll^'AISEH^l aHSIM^IECHl SiOiAI^I t.Kflig BligfffiSI ^fiSSS EAItt SSEOIDI, E 
5B£ E 5A£h^ ag Wll EAItl SgE. 

E 6^ HII^AISEHHI aH«|M§«E2J SEE. 

E 7g Tffll^AISEHSJ 33fl|M^E£] tJ"DIIQil aO|A12| oi:?|-ger(HI CHtl ^gE^2J gglFM EAIt^ HEH 

XL 

E_8g i^ill^'AISEHHj S3raiMlr|IE°J Qg OlIOll SiOfAl^i ?\7[^Zm CHt|- SgS^ gglFt EAIt^ □ 
EHii. 

E 9^ s uH^oil B-t!- ?;112^A1^EH2J SBXIIM^IE^) ^ilj^&SCHl SiOiAI. ^' £15 1^^15(1 5) fe^Oil gfSSg 
^^mse UH^ E.^^E. 

E 10^ ?;il2^AI^EH^ a37;ilM^|E2J Sil^S^S^J ^Rt}: EAIt^ ^§E. 

E 11^ B ^^SOfl ^^ti- 7ill3^'Alt^EH2j S||ZEg^^(HI m^0\ M^^^\^ SHXIie^ESJ ^gg EAIt^ 
B^E. 

E 12^ 7;-il34'A|^EH2j SHi^ilM^IEHj Tiili^^^EJ ^fitf S§S EAltl" SSE. 

E 13ft^ B ^^SfHl ^^t.^ Xlld^'AI^EHBJ ^BME.UB2\ Lj-E^yi AWEOID), E 138^ E 13AHJ 

C-C'm\ Utl EJ-SE. 

E 14^ E 13A2j D-D'i!(HI CHt^ E^SE. 

E 15^ fll4^AISEH£| »«0I|2J gfaSg^Sj qi^g EAIt.^ ¥^ BEE. 

E IBS ?ill4^AISEH0il SOIAISI bt-&2!§e g^^ZEM EAIt> B3E. 

E 17S Ji|4^AiaEH(Hl 2iOiA1°j dUf^jt.^ EAI^i- E^EE. 

E B ^-SCHI SFtJ-»|5^A|^EH°l SHSIM^IESI =?^m EAItl BEE. 

E 19^ e ^^SOil ai64'AiaEH2| a3:qiM3IE2| EA|£h AfAIE. 

QMOfl, g a^StHI St^^'AISEHOI! CH^I-Ot ESe ^'^tW ^StfQ. 
Jill^'AI^EH 

e ^-SfHI Btl Xill^AI^EHSJ S axil M^IE (100)^ gEH ^E»^hSS i^iliiEill (spattering) OlMHh 
E 1A^ s a^goii £.H£lXlll4»AI^EH2| 93X11 E^E( 100)21 AfAIEOIDt, E 18^, E 1A2J A-A'i^^CHI EH 

tt e*-eeoii:k 

01 SHXilM^IEdOO)^ E lA ^ E IBWI EAIti" &0L WEI bH#7(2)£h mm=?(2m EH 
^^^□1 ^x|£i ^^^4'(1)]1K Sr^^'CDOil ^^2:±AK3) gg ^dieFOl DgSh &0| ^S&IIf. 

93XIIM^|E(100)(HI SiOlAi. HH#^(2)^ Bai¥(50)2j ^SWI gSt^ ^^£12111, ST^^'d) 

HH^^(2)CHI 2,^71 EHSehE^ B^^|i^(50)D^I U^f^l SSEIOl 2iQ. nEII2 HH#^(2)Sf EHg^f^ 




E. 2^2!:1:AK3)^ E 2QI1 EAItj" Hh£h ^OL OAm^ I^hS 2^(6) SI (7)2^ 3 

^(6, 7)AmiDII 3^m^)}|l^ 2f2^^(5)£5 £101. 3gEK4)4^0j| ^xltlOl SiQ. □i:?|A1, sie(4) 

S ^II^F 2Amej SiO.^g^^ ElOi 2ia. OI&^iF &0| ^^0t, Sf2!^W3)2F £^2^(4)011 2|§f 

01 S22!§¥(30):?|' ^^SCIK 

o^2i°^(5)£J XIJg^Ai. ElEfe, 7;|23^^^ ^^t^gE itIgM ^?hOIM« PZm^°^Xfleg Ah 

§*^DiI CCI-EK Ta^grOIIAlE 92t^ SSg All 4 SiCl 3 m\ ^ SAHAiOil SiOIAI, Z^t\ PZTOIEh 
ir Pb, Zr S Tig tfSth^ "^^y^ PbdrJU^yO,^ \JEM 4= Sl^ aSXBSg Wtl^ t.^ 
Eh. 01 PZm^st2j^gs Pb(Zro.«Tio.47)Oo2| S?(H| gCH°l STSSg UEKH^ igaiDllAi^ S«!tef 
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Zre ^►^5H1 Sf= PbTia PbTiCCHI ^^l►(Lanthar^ul»)l PLTg SSeHl a2#(9)^g 

Al Pb(Zro.«Tio.4r)a2J SSSb SStHHI [&SI-, ?}±t* 'SiEm&m ^■^^►of(Of2e,'-(5))# 

^, g a^SS Zrs tfSSm 2{7;i PbTiO, PbUm rlt 

DISK 2#£g=! ersef(5)tHI CHSH31 4^A-||S| gSt^C^. 





SEl T^SfAISgCHI (Pb, La) TiC|,(0|SK ^^E^SI PLTOIEf *[Q)[H8H3I, 0|#S|-0| 
PZTM SSAI?IS ZriifSI^Mg ^gA|?IA| 2f2t^ PZT2|g svg^^ oip. p^j-^Q^ g, pLj- 

oisCT §«w <i 2i= e^oiQ. 01 flii#«£Ai^ ?m^?l i32#Ai ass ^STHlFll^isifS 

SISOI gfiSha, PbTiO.. PLTOIffllHIE SrTift, BaTiOl S SrRuQi Sj!^7^ agOl ^EIM2J 2S0il 2J 
tl^^i^'^ E, 01 PZT2^ Dh&^fTaS RF^^KEIH&xII A^g5^D1 <^ SIOI, DS 

*H^»- » = e= est-— 1 <=C=>W||^\| w 

n ?i(Hi, B m-sawM^ om a#qiis tm am, zng stmw PbTiawiAi 

Pb(Zro.Jio.,)0. ^521 5gog 3^5Jog gsfAia 5S(*leX)3AFg qiHItf A^SS^OI 
□ISh, SII1^A|^EH°I ?J3«IM5||Eej TiiliSfgOjl CHStCd E 5AS iTiSraAl ggtiQ. 

Pt^!^5^g HHtrAlSAI 0.1/.my ^St.CKE 5A°j ^l:™ SI). - = 

amm. PtS^^lg 2t g^^^WI CHgS^E^ EEfG|(Hl§(dry edging)OS^01IA| 0^5 OlSOil °J«hg 
Ahgsra eEHSKpatterning)Sra gm^FUSI S^(11)«S ^Elti-CKE 5A5| S2^ E 4). 

QgOII, PbTift^Sa &7\S{m\m)m 0.0\mSi ^MIS ««tfCKE 5A°J S3). 

naa, s.y\s^m pim^m ^EiEigofl 2|s^ol ef 3m2i ^ms. s^si-qce 5a°i S4). 

a ?ltHI 01 iliS S3, 4(HI SIOIAI, I^IEHSE^ 500~ 600*cHJ SES g§S^01 e^g SS-AISQ. 

OI£h mO\, B M2.^'^m SiOIAI^ PZl^i-Sj-g SSSPISOJI PbTiQ.e& ^7lsg 'SSofS^H^, 2^ 

QgSS, PZra^eK^:7|s§ 5Eti«H:^)g g-ajg AFS*H SAiEIH:7|(edging)(HI Sitm «EHmh 

QlOil 2| £J2e|(l2)$|tH| 5W2!^(13)g Sg*HQ(E 5A°| ^g! S6 E 4). s. m EAI 

f J^^^%ol,|^J^^ 5,^(1 2)oh:k ?hi2| s^^ssraE #12. chei ?h2| S22[(12)D)i ij^ai s^tl 

QgCNL Sg2!^(13)fe»'(}ll SlOrg 2aii£J SSt^CH! [CfEK ^!ee(4)M ^^ttCK^^ S7). 

QSOfl Mg07ISg agSjog i^eggojjQj o^g^j, aj^ithLKE 5A2J S9). MgO^ISflO)^ 01 i+«S2! 

I«lg0:?l5(10)g SAIEI 03171 & QMOJ, erset S PtTHSS^S ^EHSfShES sSiE ib 
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tHiaCH 150dpi°i gE2| k#^IE# ^l|2t^^a SA^ o^.^^.oj ^qi ioq^„0|I1 oiaSh^ 2^^4':'^°J 

SOI sgsi ^-h^sh^i imsoii, gf^etei ^a.« ioo^„4o, o^^^oa cffs'^^^is ?oi 
f Ef^s 4 sau ojgE 2^[:^. a, oi ^1^^^ % sf^ 

iliSEf^^^lMSzOlS:^"^^ tf4^A|g ^ SiCK 3 9|0fl gf^^V^S TooirClsOdSife 
E*^ a3£J bH^gfe^ MS ^lif(V)2^ g4S°r^(P)2J 5jog LFEUHDI, 01 2f^ ST'^iSfSJ s>°| 
k^Til n ^ SiCm oh^ OlgE 2iD. — - 

V - p = k - d,-- ir/t ^(1) 

i^lnP^il^---™"'-^^ ^JCkm, SOI 371 




?iii2s(9)# ^«sh7i 9itf #oiDi, gras# xis ssjok kii2i(9Yoi '^"'^^V^ 

^'f.^^f°i^%l.^'J^I'-f6)= 5nnO|S^aO)E, H 71^1 ftsiB^I^^ o^-^i ^oigtS o^^^ 




Pb(Zro.aTio.^)a2| =?ti\ty PZTsES t«HI [&EK »agf(HI SiOIAlE #Sth S3llHgfe§?S ^dl 

sasiM§iiE# HI2S- 4^ ojsol s^ejEiacf. 

E g ^^SOIl SiCHAI, PZTg ^SEI^ ?3l2s(9)2J 5}£j ee§t|^ 2^ 0^LI7a°^ 




01 ^fejtlgJCK ' ' ' "-^""^ S=>U|o— a TrAli 

5M6'AISEH0il SiOIAI, gJfl^(50)^ i^Eiie!aiii(SUS)M A^SS^O^ ^gSha^LK B OltHI *^':^^^ 

E/2#5(4)g >:iiiEia g£| HjefSgg Olgf^OI im 0IAII7I-SDI gOjShTfl aQ H JS^SM m 

f ^ g^i Ai-fir 4^ aci-, oiaM 3^e r^mEig 3ss*r Eggoii ashoi soist?« ^ 

sio,2^ omym sahg s§ ^ siOQ,^ ^^aEiggoii sishoi momn ^■s%' ^ stacK oi^^wi ^^1= 
5.K4)ssAi eEiomiE nmsi ^aim ^s. a^oi. oi gEioiDiETiiisj ^ai^ ^kis^'e^qo 
Hgg^^oisw an, E n □|A||7^SE soisra. aslaM 5i3lii2rsi??2s^^ 

01^21 2f Aug* AfgShO) asS(4)§ ^^SWE SggOII 3101 ^^^Sh^ g£J le^sf^ gjU, gJS 
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1 mm%m #gtf B^m m^-u ^ sick s., ag£i-(4)2i xhssai g<^£j it+sns mssf 

°J ^II2S(9)£SAI Pb(Zr,.Jics)Ct£| LtfLH= ^1 a«m2| PZM5|, 0.1/<rt£| eiJg££E! 

6 s 71 M^t[^m s?, 5ovol5^sJ ssroil sioiaie %'±ti- ^^^saiii 4= sisia n 

a, H ^'S(HIA|= Mga7l5(10) 4^°J 2!^(I1)£MAI bh=, = ^EHfe (iHSHS Mgt^Ofl [Kh, IH 
:d:5i|0IM =^3im ^UIt.^ kTTIIl SSills^SS g^2!S{-(5, 12)S l§«Oi ?IOJU?|| 4^ SiSJ 

D. 01S XHSeS 3^4HHI ^igS S2!5|(5, 12m AUShOlS MS^OI Sjg (jsi 7H2J 



^Al^^ 4= SILK 

a, a^seK5, i2)g 7iii2#2t granBssA! Mmn pzt^ s=3tt^ era^sM 7Ult^ zr/im?\ 

30^-70^0^ H^ILHWia^PZTSg AhSSh^ 201 b^S^S|S^Q. a, s ggon SIOIAI, II|2*«SA| 
MSm 4^ Sl= gfSXlSSAI^ fe^^en Pll^m Wl^iai Pbb.«Ntb,>= [(Zro..Srb.4),-. TK].... a 
(0.060s ys0.065)S£J Pb. Ti, ZrOI£|2i t^SSfe ^SllieS 4^ SiCK H 

*IM PhcssUbbo: ((Zro..Sh».4),... Ti..)a« a (0.060sys0.065)^, BJ-(S)S-^Sai2| XlieOIXISH Al§s gi 

a. 01 3^(Hi cHShot, °J:?^2g^Il^ a§s(4)2j sich s?l2^s^ shTiiM e sou uehhsiq. oi i5v 
£i asfCHiAi, efi,^sajii(HiAi s^ssaioiiei &^?3oi(tiif?^?ph ^'oiu:?i wsm Ms^ti-a^is^e L^E^ 
LHSJH- 20VOIAI ef o.B/nnsi E'^ssF^cK 2ovoi4^2i ois sg^oife'-g eji^hshsjg CH^f mm 

*^ ^►^AIS 4^ SiOl, S3HH#lf2i gS^g ^ o,chq^. ief^ Pbd«Ntfeor I (Zro ^a, J, 

Ti.]o,» Q. (0.060£y<0. 065)21 i^S ^UltT B^SaaiH|-eHHIA|& Qg§§S| H|■S^O|E^E Sl-Stl 93HH 

Ss^s xiy sia^ws 4i siSiD. 

S.. SI1^AI«EH(HIA1^ M\mmSMM Zrg tfSSm 2iX| PbTiO, fE^ PbTiaWI g^E^HM g7^t^ 
PLTg ^«tH2, j;il2#(9)^SAI Pb(Zro.«Tio.4r)0.2| 5«SS 0111 I^hS" tim^*i 011SAI EAieh 

Al, x<0.32S ^§£1 Pb(ZrJi,,)O.^Sa PZTs ££^ 3 sOJI ABgOl Lag 4l ApSSra, 

a2sHgA1 0,72:x£0.3:^g ^g£! Pb(ZrJi,-OO.^S& PZTgg A^g&^01 SSSI-OIE IggGI g=HSh 
j2 ££*!• °r2§4^B| tJlilSj 3 j;-|12#g ^Sm^ 4^ SiCK 3 ?I(HI, 01 3^ 7;il1s:2SA1 x <0,2S 
Pb(Zr.Ti,.,)Q,£S PZT# £E^ ZI #(HI AHSOI Ul t^SSh^ #1 AFgSfe 201 HUfSjsm. 

7;fl2^AISEH 

£ 9, E IDS B ^^gOil «I2^A|§EH2J SafllS5llE£J Jli&ai ^g§^= E30ICK 01 XIII^AI 
f,EH2| fl|i|fgS7;||1^.A|§EHS M^tl flli^^gOfl S40IAI MgO^IBCHdOil Si^lSg A^St^ 

B JllilfgOIIAI^ 5)73 E 9, lOOil EAIttdhSh mO\ ^S|=7ltl-(15)*I(HI 7HS2!^(1 1 )^SS Pt#l S 

mm. n 7i\m^m\\)m\ s^axaesAi trTiii ^^2hki2)i >:itiEi(sputter)g(Hi si 

s= tr?jia ssmsa misi ^ssj- ci-g, zrg stmh^ pztss «i2si ^strou [[|•E^ ^s^ck 




E(HI SiOiAIS ^fSt? ISSS ^dlt^ SfSS ^^aH S^'^^ 4^ SiStCK agOfl 3 &2!5|(12)21 $101 
SS3^(13)^eE|^ PtSl 3 ?IIHI, Sa(solgel)15l!g AIS*H i^SS^E(spin coat)ai 

= Zrl t^sti iag?i)i mmtt ^ms. m^t.^ am. im °!^!eKi2)i 4^|¥ck^^S 

eoisra iiriHEIgah □l*f:7WS, Dgg#°! 2^a2f(i2)» 4= StCK 

3 §#2^(13)21 9I0II SiO.-Sa flISS 2^5(4)1 ilHEIgos SSehSLK QMOll agS(4)21 
OIL Sir^4=XI£ ^gt[S-^^(1)l =?ti\*} BMl^m ^xltf ag, 5l*01l ^B|=7I5K15)1 gi+Tflg 

a= 4:i+a^ig«i!°s ^iifliTittQ. 2.^^4'(i)2 ^n^n sioiAi, air^sEi sifg^xi 

^Wl £J©h01 2f HH^^OII [HgShS^ gS£|01 SiCK E 10011 S{0|A|, 7H^5!^(11)2 

«'^2U12)2J,g«S(HI SEHmm Si^LK ^£1=715(15)1 Qm ^BiimZS, S^0^£ #EF. 

a aSSt(12)S E 10011 SiOiAI. gSS^(13)l ^^[71 m\ ^mmSl^LY. ^Eie?l?LK15)g^^ 

BiTist amm ^ 2mM(\)s. tiE^ sEHShShoiE ^ck g ^ai^ehs L^E^y! xii^gfa 

wi Mgo:jie(io)aQ s?^s, atr s a^ii bi§?i&oi ^^o[7\ ^Ei=7i3E.Hi5)i 
Ahgw 4= siol, as^iiEg ofsjiSiTjg tjeiofl D^g sss^= 201 ^fesiot. ati g^s^^oi 2.*s«> 

^^^H 4: ojQ OI«|Dh7:i srSaOIS ^EISSJ OlAll^fS 7|S1 SSShOI CH9§I ggE 
E 6]lh ^2 ^SOI ^hfe&KH icMOl 200dpi2| gES E|2iD. E UOJ^hAt JIBESJ kgg $tnW 3 

a^iMsiEg 2E 7^sSH:K 
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01 qiS2| gjHlEsiiEoj x^|2Q^| 0,0,^^^ ^EI57I5(15)« AhSSfe 2 £100, SS|7I5# AhSSK)l£ 

g-s Qi» anfliEsiiEg 4i 2{D. oieitf 2^ gifTiisi gait A^#«^ol S£i7i5# 

XlieSAI AI-goF^ Sf22,'-(12)£SA1S Zr/TiUi:?!- 30/70- 70/30g?i| LH CHI 2{= PZT#0|EfS ?f5:tl 

°r2^si ^Hi§ra, aHHHgs^oi ¥ioiy saaM&iiEg w <^ asiD. a, graeKi2)2SAi 

Phb.„Nbb.«l(Zro,eSrfe.J,-..Ti,]o.«a(0.060£ys0.065)£| i^S &^^^^n^ A^#S^«B 3 

^. 2!£reJ7KHI msra 2^§t^ SEW ^ SiOi, aSHHa^SI S!?i| %^ >i sisa. 

at^, ^!SE^(4)2| wesAi, ifa^Ei=(Sio-)si £iofl LIS. ^^Dife S2J g^rEE :ittiEjii. gse^r 

S! Egg (HI Lm m\tm 4= StOi, SiO.£F OliH^hXIS Sf2^^ a^^SS '^m ^ SiSSD. £E 

S12ICK OI^IOII, SEI0IDIE?1I°| ^7^\ S°J JlgAh S^IMS ^SS^MSWI °it[0\ SOIohTJ ^g^^ 4^ 
aSDl, tt 3 7t5E SOIoFDI, aa?i||Ma||E2J SeS^^AI ^It^t? XBSaO. 

XOS&'Alt^EH 

E 11, E 12= H g^M ^t^ S13^A|§EH2| SHTiM^IESI SI5g,^Bg SSSh^ ESOID. 

S :gi5irg(HIA|^ 373 E 11, E 12WI EAItt bF£h gOI, ^EI^:?ie(15)4Dll e^sj 2mSi S\0,^ 
S a=5.K4)S iitlEIg E= fe'EI5:'l5e §d-5ht^01l [jJEh SStJ-O. E*e □ 91011 SS2^(13)°g 
a Ptse SStCK SSS^(13)2J ?IWI aTUSSaiME! ^^^^02)m rtiltlElgHM S^SfSJD, 01 



. ._ _JsiiO|A| 

°^ xflisssAi zrg ^^ss^7;lafs aTHssxiisa aiisM as. zrg tj-ssh^ pzts& 7312© 
1 SS5^ES, ^51 ?fst^ srs^^B 3^= «i2gg ssif sick 01 sfaBKi2)^sAi^ ^myy 3 

/mfij PZT7I12J D3§#§S«tHHI t&Sf ^JjOiy SS^S^ 4* StSia. Sae^(i2)°| ^^gogxi 
MOCVD E= Mag5!!s AfStf :i:SS^EOj| aolAlE ifSt!" SSSs Tilt" SS«B|efg ^ oi 

acK Qgoii n gfsef(t2)ej ^lon jh^ 3 ^(i ossein Pt#m ««thD. 

01 7H^S^(11)^ OlB^t^n 21SI-01 □|Ajl7^S5|■I^, ^ gr^^(1)CHI CHgtt 7HiM gEIS! S4^0I EIE 
Sg3^(13)g g?2S[(12)4'^011 ^4'«101E mCl. 

amw ^Ei=:7ia-(i5)g Md-7!ig?i!, e^ :^tim msm°-i\mM ^M^i^e ^^iimTigFoi, 
^Ei=:7is(i5)2) m^m ef^^(i)£j ^s^ihsai AFgsiaa. er2!e^(i2)s sm^^(mm^&my\ 

3011, 2,^ &^^{1)01l CHgSI-OI M^^a S^i-OI ElE^ .^EHtl-5iaD. 01 S-gOllAI^ S-^^(1)S1 sss 
E 6]!> :?^oi 71-feSI-OI 200(toiOI^'-2| gES ^S^' 4^ aSlQ. 

01 qi^Bl Sa«IM5llE°l Sl^Ofl SiOlAI, ^EI57I5.^(15)M AhgSF^ 3£|011, g^JSJ SS|7ie# 
AFgSfOlE &s Q^7^^ :?go| ojaHIM^llEM 7il|5t^- 4= 01 S:?, gi+71121 gSHg AfgSI-OI 

gEI7IS(13)e ^i^t.KHi C&Ef E 62^ ITS ^l5t= Q^iTjatJ ll3«IMallEP SSlf 4^ 

91 °l 7Hg^^(1l)^SA^ "-!!gOl£l011 ^E^iH^i^S^gg Ahg*KHi im iiiSS ^3^1 £ ^21 

^B'^(\2)m igsol #711 ^g'y 4^ siSiQ. 01 (insoii srssfog^i s=st]- m^m =?tim 4^ sioi, 

aifcWSF Shag S^OllE S3bH#fe^'2| ±■KiZ^S^ g;?^*^01 Sjs SHXiiMsii oiojQ^ 
E aSXlieSAl AfgSI-^ &2eK12)^SAl^ Zr/TIUPh 30/70 ~ 70/30S 91 LH Oil a= PZTsO|E|-S 

ofstH °imm&m ^dioi-01, s3bH§s^oi ^loiy shuim^iies v ^ aaa. 

E, gr2BKl2)oeA1 Pbo.«fto.,c ((Zra6Srb.4),-. TIvJomQ, (0.060£ya0.065)£| 2Sg :?blt]- e^i^SSxIl 
Si Al-gghSg S^, 2a-2!7hOi! ima g&g Sg 4= 9iO\. aHUH^ifSJ 

711 m ^ aao. E, Pb..«i*b,c[(Zro.«srb..)i-. TL.]o.*.a (o.o60syso.o65)2j ^blt^ ^sssai 

e^ej-OllAl^, D§g§21 a,w^OISFE 2h§t^ aaHHSfe^M STSiT^hS 4^ aSD. 

EtJ-, agS(4)£l XBg^AI iftl^'S| = (Si0-)£1011 Lia, S^DIh SHJ ilittlEllj, S 

Egsoii sioKfl goi5f7ii ssw 4^ aoi. siO;£f Dmyms. sfsse sg^gg ag 4= aaa. e, 
^^DiLK)ie>E siobsf ITS sa^g ag * aoi, ^irinasaofl sjshoi soio>7ii 4^ aacK 01 

mm gEI0IDlE7|2| 4^73^ ^irSa^MBOfl SISHM gO|Sh7|| SS^ 4= a£Df, E 3 7h5E SOlShOJ 

aajiiiEsiE2j aseosAi ^m.^ xisaa. 

7:il4^Al€EH 

E 13A= B &SD1I 5ht^ ffl4fe'AlSEH2| gjajgiMSHE (200)21 AfAlEOIDl, E 13B^ E 13Aei C-C'£!0« 
CHt^ BSEOia. E, E 14^ E 13A2| D-0'<301l fflt? BSEOID. 

01 aaSllE5ilE(200)^ Oiei JH^I liH#qi(2D2)2K 2mH^^(202)01l CHSSFOl ^xlS &^^(201) gOI 
SSa ssil^(25G)2K E35ll^(250)°l 4^3011 gxlS! 2^5(204)2^ SgS(204)4^01l gXlS 

graiiiW(203) gg :?diohoi LfS2f &oi qisaa. 
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B1V(250)(HI SIOIAI, HHg7(202)^ «S1^(250)£| Sh^Ofl ±^2\ Ze^^S ««E|°JI1, 2r^^(201)s 
HHSqi(202)(HI CHSS^E§ Bffll;! (250)0)1 LJSfSl ^^EIDj SiD. aEIH, 2,^ HH#^(202M CHgSh 
= efe?S(201)3h= SXfl¥(25d)0| a3SM(202a)l 7HJt«5K)l S^EIOl SiCK J $|(Hi, 

Hai¥(250)fe ^Xl, ^El, i^Ell&iillif:, ABEhSj S ^El= 4 ?}&0\ ^\0\<d ^Um A[%om :?«E|01 

grai»(203)^ £ 14011 EA|§> ^01 2§S(204)4^CH! ^SS SS2^(208)2|-, 5#S^(208)feKHI 

2| 2f^4'(20i)oii cHSSfoi g[2tsii(205)£K 2,^ ^^m\(2DS)^m 2,^71 kxia ?H 

PbTia ^= PbTiQOll a^&l g^^ht^ PLTM ^SuHl, Iil2#(9)0£AI Pb(Zro.«Tio4r)Qiei 3*.i>i2J 

^mis oioi ckjai, sii4'Ai«EH2h Diwm^, sfs*^ srs^sm 7uit^ 2rsni(205)7f 

2iig&(204)s i5:iHE1g# AI-SSKO ti&tt 2m ?JM£| Sf^DIU#2£ EI2!i2, glS^(208) S 
^(209)^ CHh: 0.1^™°! Ptgog qiSShSD. 2ie(204)2J iJi«|SA|= ^^□IU£|Oil Ni, Cr, Ti 

^SIDILI SiD. £E, g ^►SOIIAIS Ni, Cr, TI, Al, ZrS| i^Wg U0CTA1 SEie ^sFg a"4xfMeg A| 

n 01 o 1-21 ^jjiiaui uUfSjoi-ch 

BILK a ^^gs 01011 tfgEI^ OhUDl, gEIEIOl SiJi Sf^ ShUSi gTS^l Ahgtra 

7H^2^(209)# 2t 2f^^(201)01l CHSAI^IAI ^^tm im, 01 SfSJ-flgSOllAl 2,^ gr^^^Oll ZWBt[^ 

E, e!S5l-= £J-2SII(205)AroiCHI (Hl^Oi £\= S^Xl&O)^ fe^stt SEIOIDIE^l^CIS tlgEI^ 2 

s ohUDi, uijns! s^goi fe^s KHgoiEra Afs^^ ^ sia. ol£^ ^oi #2xiisai, yiasi &lo 

v\mm g^Bi^(2oi)2i ^m TO/moiEityn. £rsai(205)2i ^m sr^^(2oi)5j sfzh soFTasg « 
«5^a§ 2^- 10V2I serg ej:'f*foi! im, sich 5onlllas^All ^ asm. 

Ol^i-af SOI Xil44'AI^EHCHI 2{0IAI^ Xll 14'AISEH2F DlSr^hXIS £r2SI|(205)M S||1#2|- 7ai2#2|-21 2S ^ 

llH^^^^cl^c.M^' ^ 200dpi°| iggEl 5;.^^ SIIEg gOlsU 

£raXil(205)£| ^S3^M2|01| CVDg g°l AFgslOlE ^a. 

^n,2tJ''glL2'K)||^WI= iq^«p|fe^^ EI9, □|A^I7^S0| ^hfSCT EIES, 2^2! ill (205)21 =1^ 10 
/miOlohS SSohzr 2501 UHj-^johQ. 

2144'Alf EHOfl ^giAl, 01 Sr|!J(205)S flll^'AI^EH a= fll24'A|«EH£h U^ym Mg07IS E= Si7l5 
(100)34^01! Zrg tffesCT i:'lA^«t^ DS J Blife^Olf (Pb" 

EHH^ gfsinig ^&%m m[, cm\ m%m ^ sia. oi2h sol Pb(zr, 

Ji,)0|,S LI^EHH^ aSiilOII Lag §:?H^01I [Cj-EL ggSh SEg mOiSM ^ Sl£D1, B}H|gfSS||2| g^?^ 
*f^AIS 4^ SIQ. Et.L OI2f ffOloFOI ^SS BS§2| (Pb,.,La.)(Zr^..TL)0,g Oi^gS) CSsii 
01! Uliil§m 1,5HH2J SrSIS^g <i SiD. 

E, aaai(205)M g,^g°SAI= ibfflEIS E^ CVDg# A^g«KHI [[fSl IggOl 

f S AhgthOll SSt^ S?I3 m^E SXjSfSAI gfS^^g SSAIS 4= 2iQ. E, eH= 5^ ^£11 
Hifsfem S^^SAI Afgsras 3?. IJISaSAj MgOOiaiOil D|A||?fSO| iot*/4'EIEl&%EirM 

E, (Pb„L8,,)(Zr,.JL)a£S L^E^LH& ST^efS ^1= E^ ^E||feiftH°l ^l^^-flll ^■Sty^ S 

°- ^S21 5S£S, ^5| yg 0.70l&^££ ^g(Zr2J bigg Sfjfl eO)tJ-Qil [[fEh 7H = 

^S^^ <^ SiD. [[fEFAI. d^S$|01l ZrOI 5js ^SeHl H ^J\%^0i Jp\ q vqi 

lisof Ita S|#|%7t:f ^'^ "^""^ ^ .»^«t^oii [&EK si srss^ri^i sswo5)i 

E, e ^^S°J 93«|MSllE01IAi^ 4^gt^ U^2^ S0| §fS gfSX-O a aSSs MSSm qzgEI°S 2f 
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□EHAI, s 144'AISEHtHIA1^ £ 160il SAI*H H^£^ ^01, S^SJ 2/«ragEOl 
^ OliaCH lEIOIOIES ElOj, ^S3?Mg A^ge^01 ^S^^ 4^1{q/3 ?|Sb E 16011 SCH/d 

(213)21 mo\M UEM 2^ g=rj;iioiD. 

OI4^3f ^01 lEIOIDIEe^ 4^X|#(212)# gxlt^Ofl im S*rfll(213)2| iii^OB [QEK 2^^*11 (205)(HI :i 

7^1^^ ^ siaQ. E, 01 gEioioiE im aa^F sgeoji ^ig gs^^ Voi aJB aoi. 1>si 

4X|#(212) §! Ssr:^(213)2J S! £^E|^^ l-a^h SiD. E ill 

EEm^i23om ssftiM [[El s^gag^(230)soiiAi. sq6!(2oi)soi 9ixi5i^ "*Vgsia 
S101E ma. ^, g^^^s¥(230)2^2| g*r«oi mn. oiAfl:?isoT7te^xBitf Afiw"^^ sTa 

EAItf bl21 WOl gf2ai(205a) S SI (2055)2] 2s2S ^SSIOIE Sq 01 S° 7Hi^^(209)i 
Sr25:-ti(205a)&tHI 2!^(209a)]lf gfSill (205b)oKH| 3=(209b)-=>£ gmiOl ^SSrai! 

a21liy(205a)£l ^^2«|(205b)21 MOIOfl, gg2| gTII 2^21 #^3^721 1)1 «1*O. OI£^^ 
a(206)§ £raiii(205a, 205b)2J 2s2.S. =?^%m [CEl, IS^S ^gSlSM S^2J 2HH2|^%|1 

^^ss^= ae5(204)oi g§fis^7« eioi, a3e^Ei s^^x^i aiipi ^Tt^ oTacH umis^ 

SfSfll(205a, 205b)2| 2## qiUIShHSAI SS^S^M ^gsTsa -°-= -r^aiotAi ^si. 

HIB^AISEH 

S «I5^AISEH21 S3IIIM5IE2I =^&m UEM BSEOIDl. 01 «I54'AISEH 

21 aaSIMsilE^ Qgaf ^AKHI [EFBIAI B!S.^SQ. AnofeAi^m 

E^lg2J 4'EI571B^&'-(HI 5Sa^(208)°g£|^ Ptgg SSslIl, 3 SS7:i^(208)&'-(HI BIl^'AI 




014^21- ^01 fll5^AI^EH21 aaX1IM§yE01IAjS ^EI=?ISg DIA-Ii:?|-Sii-I)11 [[fEK 3 AI-SSlOl °^ 

2f5«2| f 2,^5^1 ^ SlCl. [£1E1A1, X-||5^Ai«EH2| S3ii§«E0iAi^ 332^ HHS 




(Pbt,.« 

E, fllS^AISEHOllAi^ yiB2.S.M ^Ei^7\B LWtiW *!SSaM AhgW * ^^Oi. 0! ^IgSEIS Afg 
am. E, 7iesSA| (100)32:^ bHtfAlgJ MgOPISS AlS*10il [[^E^, xTlfi^AlllM^d ilt^Hiai & 

01, pt2^4KHi s.7\sm mit\o\ cm\ m%m Pb(Zra«Tia^)o,sa gr2!3Ei!(205)M ^S§% sTsi 

^ X-||64'A|^EH2J °l3XilMa||E£J L\E[\» AlAIEOID. 01 HI64'AISEH2J 931E5||i=^ «w 




7Ha2^(309joi 2{-7i, 2f se?s'("3bi)2j b^g ^i(Hi'«^lj6iAiTW'i^^T('3oT)i^^^^ 

0171 Al 2^Sef(305)S Ja!l~;qi5SA!SEH2f S7| TSSQ. 
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om ^m&m &J1 SEisg ai#sK« BM^m ?«s^E^ tms. ^a. k. s. m L^E^y! b 
gEHWOii Hiiatra itfn g ^^sg^i gr^ie^g ^ si^Hs, giss^sj diaii^fsoi :7^^s^ 

1 M^%' 4 SiD. [OEFAI, 01 ±^0\I1 H^'ES UHM^7^^«i! il3aM*IIEg AhSt^M UiE}. HM 
fsrj s=Fsi ma 

g^tr 1. S3bH§^£h SHHH^^OIl £^^4' %m ^blt^ eill^£^ Pb, Ti S Zrg ^bl 

assfoi sr a= Bai iiisH :i?wiM :?dlt^ 01 m^m ^S^ES 

S Pb, Ti i! Zr# ;^|y ttISS i^?K]|M :?52| XflgS© 5*}tm S!SS ^S«S Sh^ SJ3SIM*IIE. 
§^^2._ S3HH#^£f ^71 aSHH^^Ofl S^Ej_«^^4' f # J?HI*K Bill Pb, Ti S Zrg qidj 

'" " " '■ ■ " ^21 ^'^on ^aa as 

=,™t=^,-=.. - . 1 93M HHSAI?!^ a 

SlMollESAj, 

6^:71 £f25fO| 2|:7| IHSM r^i^miM ^ig ?>J1 St^ S5^£s «|2s 

S^tr 3. S3HHS^£h 4^7! 33llHg^0)l S*i?S! 2.^6! ^dlt^ gXI^Stf, Pb, Ti S Zrg AlU 

SS ^blShOI, ^i-^l Sf35!§¥S ^l^gAliiCHI C[fSh 93HHM^S^E1 93M HHSAI?!^ S3«IM5| 
ESAI, aSSHDI 2,^71 KSS :i?miM qi^g 5:^3 EtI AIS SShE^ Zrg SIX! Sr^ 

^ X-||1#]2h Zrl i;>^ J||2# =g tJSShOlAI & ag sgog 33fl|MS||E. 

gfitr 4. fli2a- £E^ nmm SioiAi, is-^i^i hii»oi lai t^ssui sigg mg^s sh^ 93x11 

McrllE, 

riJ60lt?J%^ils?eWsSi SiOl/d. Zr/Tib|7h 30/7031 

S^I'^J^I^-'^I'^'^ LH^I fll54JS2l Olin ^ tJ-OH StOIAI, dl- gfaefOI BSSSg Sh= 

g^ij 7. m^j LHxi ^ll6^^s°J oii^ ^ t.nHi soiAi, s•:7lt^ sr^ewi lokmoisfsi ^jjiis s«a 
oi sigg sh= a3iiiE§i|c. 

S^S 8. ^07t^0^l SiOIAI, ^7lt^ ass^oi 3OT0loh°l ^JJflS SSflOl Sllg mg»g 5f 

^ aajiiM^iiE. 

9. Wm E^ «|8i^(HI SiOIAI. «IIfiOj 50hl«OI4^ lOOmOIShSj ^]J||S SSEIOi SIgg 

oh^ U3X-IIMSIIE. 

g:?tr 10. siitj LHxi si9s^ssj oii= ^ SOI sioiAi, grsag^^j- ABsol as5s qibisra, 
4^71 srs3g^7h ggagsh^ ag ^sse oh^ ssaimsiie. 

11. X-IIIOt^Oli SiOIAI, 4^7|t.^ ^^Emi Ni, Cr, Al I121g2| Aj-jhg SI, Sid+Sfg, UgXh 
S7|gSS netHIAI iiejE! ajojs ^njoj xeesa 3}g sgog S3fl|E5llE. 

g^tr 12. JJlltJ- LHAI Jill95i-g2| 01^ «e tfCHl SiOIAI, '^im L^22g¥0il StOIAl &^7| g^ZH£HI AH 

SOI 4^71 a2!2[2h sze^i^sg imtm ffltfsh^, 4^71 assjahs g^o, ojgov^ gasfji: zi 2 

S:?tr 13. 391th \m SllZthSej Olir *^ eHHI 210) Al, 4^7iS.^ er^ejej fl|2goi Nb a Sng SfSSh 

2, et&sssg i^Mi asg sgss tv=: s3^iie§iie. 

g^tr 14. Ullt.^ LHAI 7;^|13i^g£J 01^ il *^Oil 210IAI, ^im JilllStHI SlOiAl ZrfeE7} ^\W^J^ 
S §7hehE^ eSSra JlSSSi. E*^ ZrfeE7| feg «^^aOIIA1 4^71 SI2#2h SSH2 2i#g 

g^tr 15. LHTa 39l14th5£| 0|iz th trtHI SiOIAI, 4^7|«f gTSejsj a^0|| ^a=l S^#OI Pt 

E^ AuS ««£IOI 2iSg Sf^ 933g|E5||c. 

16. HI1*t- LH?tl ^ll5thS°J Olin t.^ t,^0|| SlOlAi, 4'-7|*t SXfl^°| 0121 ?H£J S3BHMq»£h 
Z|7| CH^SIOl g«a 01B1 7H2J gf^^^g ^blShSU, :^7| gfSSfSJ °f^(HI ^Sg 2! = 
SMAI SjOlE t^^a^g 4'-7| 2fS!(HI EHS*hE^ SaShOI ^Sthtm C&EK 2| i^e^fe'M CHgS^ grsa 
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g^^^ 17. THIiesfCHI SiOIAI, STSietg fe^^ltJ- S-^^'WI I:HgS^E^ gE|S|-01 ^XIoHl, 

shgoj 2=g ^7|2J gEia 2,^ 2rS5^o|0l| ^g^h sgog S3X||E§||E. 

s^t!- 18. M\mm 2^oiAl, ^7i2j geia asej-Afoioii ^ym sfse^si ii^i sfs 

19. Mm ffll18*^§°J 0|J^ tMHI SiOIAI, 4f7lt]- D. 6^71 gre^ 
^.oj Eh^g TJiLlii, £Et^ 5^2J ^my[ 3/.mOISh2J ?HXIISK3I Si^EIOI Si^t 

20. »ll*^ LHXI 118§^S2| 01 %m\ SiOJAi. 2J-2S1¥= H ^71 gT^ 

^oj ?ff¥£K A^ls^s|, =^ as ^^xiea erscHg muK^ stfaoi asi ^s£s m= saaiM 

SIIE. 

y\B&w Pb s TiM stm iasa ii?foiM qi^e 7;iy siisi ^ssm, xnig^^oii zr2f Pb g Ti 




g:?^23. 7:1121*^ E= «I22*^0^I StOiAl, ^7lt^ 7IEf°SAI Mg07ISe AFgSra XII3Sg(HlAI ^ 
71 7IB# ejifg A^gt^ ^^011 ejShOl JgiTiSfS^g sgog 2l3fl|M5llE£J 

§^tr 24. S121t^ ES BI22l^CHI StOIAI, 4^7lt^ ^ISS^AI ^EI=7I5 E^ S£l7ISe AfgShSS 

sew 
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